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Computationally-tractable, yet of sufficient complexity to exhibit multimode dynamics
Both ground (X 1A1) & excited (A 1B2) states support double-minimum potential wells
Vibrationless X 1A1 bifurcation:                             &                               from MW†
Strong A 1B2–X  1A1 (π*←π) transition at ~370nm has rich vibronic structure
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Dispersed Fluorescence spectrum courtesy of Deacon J. Nemchick & Michael K. Cohen.
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Modest-resolution (~0.08 cm–1) TC-RFWM scans, spanning 29 vibrational fundamentals.
Dispersed Fluorescence spectrum courtesy of Deacon J. Nemchick & Michael K. Cohen.
Mode-Specific Tunneling Dynamics in Tropolone-d
1.0
0.0
0.5
0.5
1.0
Re
lat
ive
 T
C-
RF
W
M
 Si
gn
al 
In
ten
sit
y
200 400 600 1000800 1200 1400 1600
Ground State Vibrational Term Energy (cm–1)
Relative DF Signal Intensity
0.10
0.0
0.05
0.05
0.10
Modest-resolution (~0.08 cm–1) TC-RFWM scans, spanning 29 vibrational fundamentals.
Identified and characterized 48 tunneling doublets of  allowed a1 & b2  symmetry.
Dispersed Fluorescence spectrum courtesy of Deacon J. Nemchick & Michael K. Cohen.
Mode-Specific Tunneling Dynamics in Tropolone-d
1.0
0.0
0.5
0.5
1.0
Re
lat
ive
 T
C-
RF
W
M
 Si
gn
al 
In
ten
sit
y
200 400 600 1000800 1200 1400 1600
Ground State Vibrational Term Energy (cm–1)
Relative DF Signal Intensity
0.10
0.0
0.05
0.05
0.10
Modest-resolution (~0.08 cm–1) TC-RFWM scans, spanning 29 vibrational fundamentals.
Identified and characterized 48 tunneling doublets of  allowed a1 & b2  symmetry.
Most vibrations found to inhibit proton transfer relative to that of zero-point level.
Dispersed Fluorescence spectrum courtesy of Deacon J. Nemchick & Michael K. Cohen.
Mode-Specific Tunneling Dynamics in Tropolone-d
ν32 (b2 )
(0.04 cm−1)
2ν32 (b2 )
(0.05 cm−1)
ν16 (b2 )
(0.05 cm−1)
ν11(a1)
(0.03 cm−1)
1.0
0.0
0.5
0.5
1.0
Re
lat
ive
 T
C-
RF
W
M
 Si
gn
al 
In
ten
sit
y
200 400 600 1000800 1200 1400 1600
Ground State Vibrational Term Energy (cm–1)
Relative DF Signal Intensity
0.10
0.0
0.05
0.05
0.10
Modest-resolution (~0.08 cm–1) TC-RFWM scans, spanning 29 vibrational fundamentals.
Identified and characterized 48 tunneling doublets of  allowed a1 & b2  symmetry.
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Modest-resolution (~0.08 cm–1) TC-RFWM scans, spanning 29 vibrational fundamentals.
Identified and characterized 48 tunneling doublets of  allowed a1 & b2  symmetry.
Most vibrations found to inhibit proton transfer relative to that of zero-point level.
Only 10 vibrational features strongly enhance rate of quantum-mechanical tunneling.
TrOH/TrOD kinetic isotope effect extracted for 28 ground vibrational states.
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